The essence of low-carbon logistics is to make logistics capacity grow moderately to meet the requirements of social and economic developments and the goals of energy conservation and carbon reduction through logistics planning and policies, logistics rationalization and standardization, logistics informationization, low-carbon logistics technologies, etc. This study evaluates the performances of human resources in low-carbon logistics enterprises from three assessment facets: work ability, work performance, and work attitude. It adopts the AHP method to reasonably determine an indicator system of performance evaluation and its weight to avoid certain human-caused bias. According to the results herein, the low-carbon work attitude of the case company in recent years has produced good performance, but its low-carbon work performance and low-carbon work ability are both poor. The case company should practically implement and strengthen these indicators so as to enhance human resource performance in low-carbon logistics enterprises. This study establishes a human resources performance evaluation system for low-carbon logistics enterprises to measure the low-carbon working ability, work performance, and working attitude of their general staff. In this way, enterprises may understand their development status, improve development plans, and formulate the best human resources management and development decisions, thus positively guiding their future development.
Introduction
In the context of global warming, low-carbon economies based on low energy consumption, low pollution, and low emissions have become global hot spots. Countries all over the world have put forward the concepts of environmental protection as well as green and low-carbon energies, with many promising to reduce their carbon emissions. In this context, low-carbon logistics is also of great concern. In terms of the energy-intensive logistics industry, great attention should be paid to low-carbon logistics by both countries and enterprises. For enterprises, low-carbon consumption will be a new opportunity for development, and responsibility towards it should also be undertaken by logistics companies globally [1] .
In line with the requirements of the new era of low-carbon economies, low-carbon logistics may effectively address severe social energy consumption and global warming in a bid to achieve sustainable development [2] . The essence of low-carbon logistics is to make logistics capacity grow moderately to meet the requirements of social and economic developments and to ease energy supply pressure through logistics planning and policies, logistics rationalization and standardization, logistics informationization, and low-carbon logistics technologies [3] .
Low-carbon logistics are still plagued by multiple problems at present. This has prompted governments of all countries to take measures as soon as possible to improve the status of low-carbon logistics, stimulate technological innovation, change consumption ideas of consumers and stimulate their motivation. Relevant studies deem that governments of all countries should execute the following [4, 5] : (1) Include the development of low-carbon logistics in policies and regulations Governments should explicitly include low-carbon logistics in their development plans and simultaneously conduct specialized research on low-carbon logistics systems. In particular, cities with relatively developed logistics industries should focus on setting up a low-carbon logistics system in low-carbon urban construction and low carbon economic development.
(
2) Encourage the promotion of low-carbon logistics technology
Governments should encourage and promote the technical application of various links within the low-carbon logistics system. They should also encourage research institutes to cooperate with global leading logistics enterprises, set up relevant laboratories, and carry out simulation and technical tests on indicator systems of the performance assessment of low-carbon logistics.
3) Train related personnel
Governments should vigorously step up their training in the field of low-carbon logistics so as to attract a large number of talents to invest in this area, with the result that low-carbon logistics can develop and maintain its vitality. (4) Strengthen the promotion of low-carbon logistics Only propaganda of low-carbon logistics may contribute to changing the consumption concepts of consumers and lead to a shift in their behaviors so that enterprises can obtain benefits in low-carbon logistics. This should further encourage enterprises to make investments in low-carbon logistics for technological innovation and applications, forming a positive virtuous circle.
Human resources are an important part of the great competition in the logistics market and significantly affect the operations of enterprises. Performance evaluations of human resources are particularly important for low-carbon logistics enterprises with scarce talents [6] . Such evaluations in these enterprises are of great significance for their strategic development.
This study establishes a human resource performance evaluation system for low-carbon logistics enterprises to measure the low-carbon working ability, work performance, and working attitude of their general staff. In this way, enterprises may understand their development status and improve their development plans to formulate the best human resources management and development decisions, thus helping guide their future development.
Literature review

Low-carbon logistics
In 2008, the European Renewable Energy Council (EREC) defined low-carbon living as a low-carbon alternative to fossil fuels on the basis of ensuring economic growth and improving people's welfare [3] . With the continuous development of society, a low-carbon philosophy can also be constantly enriched. In other words, a low-carbon economy refers to a form of economic development where the consumption of high-carbon energy such as coal and oil is minimized and greenhouse gas emissions such as carbon dioxide are reduced through changes in the energy structures by means of industrial restructuring, technological innovation, and new energy development. The goal is to achieve a win-win situation of economic and social developments as well as ecological environmental protection [6] .
Low-carbon logistics is characterized by the following five aspects [7, 8] : (1) Systematicness. The system is made up of several different elements in order to realize its intended purpose. These elements interact with each other to form an organic whole. In this regard, low-carbon logistics is a complete system composed of a set of functional elements aimed at reducing current energy consumption. (2) Bidirectionality. Two-way flow is an indispensable feature of completely mobilized logistics. Bidirectional low-carbon logistics denotes both forward and reverse low-carbon logistics. (3) Multi-purpose. The ultimate goal of low-carbon logistics is to use low-carbon ideas to reform existing industries and to achieve sustainable development. To reach this end, the logistics system should organically combine the economy, consumers, society, and ecological environment to achieve a balance of interests. These four points exhibit mutual restraint and conflict in the system. (4) Uniform standard. Low-carbon logistics develops different standards in different logistics control points to coordinate and improve management of the logistics system. This in turn enables low-carbon logistics to develop uniform standards at higher management and technical levels for the technologies used, emerging energy, and carbon reduction. (5) Advanced technology. Realization of low-carbon logistics mainly depends on the practical application of advanced technology. Environmental-oriented low-carbon logistics focuses on the development and application of advanced technologies. Without advanced technologies, it is hard to achieve low-carbon logistics. These technologies may serve as ideas or devices.
Performance evaluation of human resources in low-carbon logistics enterprises
Employee performance evaluation is a formal assessment system of job performance that measures employees' job behavior and outcomes through systematic approaches and principles. Performance evaluation is the communication between managers and employees, and the outcomes can directly affect numerous employee benefits such as pay raises, bonuses, promotion, and demotion. Performance evaluation is key to organizational development. A structured performance evaluation system emphasizes the contributing indicators while discarding those irrelevant to organizational development [9] [10] [11] .
Generally, employee performance can be assessed in dimensions such as organizational commitment, job capacity, job performance, job attitude, and employee growth. Commonly used performance evaluation methods are divided into results-oriented and behavior-oriented methods. For example, the results-oriented methods include rating scales, management by objectives, and key performance indicators, whereas behavior-orientated methods include the critical incident technique, behavior observation scales, behaviorally anchored rating scales, and 360 degree feedback. Additionally, performance evaluation methods exist that focus on employees' traits (e.g., a graphic rating scale) [12, 13] .
Talented people are not only the main body of labor for enterprises, but are also a scarce resource for enterprises. Under the development trend of low-carbon economies, the scarcity of human resources stands out. In terms of the average enterprises, the following four aspects characterize human resources of low-carbon logistics enterprises:
(1) Low-carbon technology Logistics systems in enterprises can be divided into purchasing system, operating system, sales system, recycling system, and information system, which include transportation, warehousing, distribution, loading and unloading, and packaging [8, 9] . The best route should be designed with Internet technology during transportation, while the optimization theory should be adopted to determine the optimal inventory for warehousing. As all subsystems of the logistics system should be supported by low-carbon technologies, human resources must come equipped with certain low-carbon technologies.
(2) Low-carbon concept Logistics systems should be continuously improved, and their development should take into account the current environment and resources, which can help form a logistics system that promotes the healthy development of the economy and consumption market. Low-carbon logistics is a new trend in the logistics industry, and the low-carbon concept is an essential part of work skills among its human resources. The green low-carbon approach can achieve the goal of environmental protection while obtaining economic benefits [14] .
(3) Global strategic vision
The entire supply chain instead of a single logistics company will dominate the future of low-carbon logistics. The concept involves a series of links encompassing raw material procurement, product manufacturing, transportation, and product packaging. The integration of low carbon into the entire supply chain will generate a two-pronged effect. To cater to the trend of low-carbon development, enterprises should input a large amount of capital. In this regard, enterprises' human resources should take on a global strategic vision in order to convert input into larger output and to form their core competitiveness [12] .
(4) Innovation awareness
As enterprises develop via market competition, such competition among knowledgeintensive and talent-intensive low-carbon logistics enterprises tend to turn into competition for talented people. Creating new technologies or innovating the use of existing technologies is the driving force for the sustainable development of low-carbon logistics enterprises [13, 14] .
This study establishes a human resource performance evaluation system along with the AHP method for low-carbon logistics enterprises to measure the low-carbon working ability and work performance of their general staff. This study also adopts the AHP method to reasonably determine an indicator system of performance evaluation and its weight to avoid certain human-caused bias.
Research method
Construction of AHP indicator system
This study focuses on the performance evaluation of human resources of low-carbon logistics enterprises. According to the introduction and literature discussion above, this study takes work ability, work performance, and work attitude as the three facets of the evaluation system.
The establishment of the indicator system follows the principle of hierarchy. First, the performance evaluation indicators of human resources of low-carbon logistics are divided into three facets as first-level indicators: work ability, work performance, and work attitude. Each facet can be subdivided into second-level indicators. The second-level indicator of work ability is subdivided into low-carbon expertise, low-carbon professional skills, and low-carbon innovation potential; the second-level indicator of work performance is subdivided into quantity of completed low-carbon tasks, quality of completed low-carbon tasks, and efficiency of completed low-carbon tasks; the second-level indicator of work attitude can be broken down into low-carbon discipline, low-carbon collaboration, and low-carbon enthusiasm. Table 1 shows the specific details. 
Theory of the AHP method
Analytic Hierarchy Process (AHP) is a theory developed by Thomas L. Saaty in 1971. It is mainly applied in uncertain circumstances and decision-making issues with multiple evaluation criteria. In terms of decision-making, the hierarchical structure helps to understand things, but when faced with the choice of an appropriate option, the alternatives must be evaluated against certain benchmarks to determine the priorities of these alternatives and to find the appropriate answer [15] [16] [17] . Through group discussions, AHP pools the opinions of scholars and experts involved in policy-making at all levels. By simplifying the complex problem evaluation system into a concise elemental hierarchy system, AHP uses a nominal scale to conduct a pairwise comparison of elements in each level so as to establish a pairwise comparison matrix, and then the eigenvector of such matrix can be obtained. The eigenvectors of the matrix are used as the priority vectors of the hierarchy to represent the priorities among the elements, and the maximized eigenvector is adopted to compare the strength of consistency of such a matrix to provide a reference for decision makers [18] [19] [20] .
AHP first lists all the relevant factors in the decision-making problem and then establishes an inter-related hierarchical structure [21] [22] [23] . Hierarchical analysis adopts the layer of factors above each level as the basis of evaluation for the next level -that is, any two factors of a certain level will serve as the criterion of the above level. The relative contribution or importance of these two factors will be evaluated (that is, the relative weight value) [24] [25] [26] . In this process of comparison between each two factors, the complicated problems will be decomposed into pairs of comparisons, so that evaluators, when facing multiple factors, can focus on the important relationship between each two factors [27, 28] :
AHP has the following assumptions during the whole progress [29, 30] . (1) A system or question can be broken down into multiple categories or components that are compared to form a hierarchical structure of directional networks. (2) In the hierarchical structure, the elements of each level are assumed to be independent.
Certain or all elements in the above level may be used as a benchmark for comparison. (3) When comparing, the absolute value scale can be converted to a ratio scale. (4) The reciprocal of the matrix after pairwise comparison is symmetrical to the main diagonal and can be processed by the positive reciprocal matrix. (5) Preference relations satisfy transitivity, but a complete transference is not easy. Hence, the non-transitive nature is allowed, but the degree of consistency must be tested. (6) Proportion of superiority of factors should be obtained through the weighting principle. (7) As long as any element appears in the hierarchical structure, regardless of its proportion, it is considered to be related to the entire target structure of evaluation.
Results and discussion
Establishment of performance evaluation system of human resources
Company A is currently one of the top ten logistics companies in Zhongshan, China. In recent years, Company A has been committed to the development of low-carbon logistics and achieved certain results. Company A would like to know about the utilization of its own low-carbon human resources and to find out whether there is still room for growth in the company's performance on low-carbon human resources. This study takes this case company as an example to establish a performance evaluation system of human resources in low carbon logistics enterprises.
This study sent out by post a total of 20 questionnaires to 10 professors, 7 corporate executives, and 3 related government officials, using a 9-point scale for pair comparison with a maximum of 9 points and a minimum of 1 point. The whole questionnaire process lasted from August 15, 2017 to September 15, 2017 , and all 20 valid questionnaires were collected.
Calculation results
Calculation of indicator weights (a) Calculation of second-level indicator weights
The second-level analysis indicators include A 1 work ability, A 2 work performance, and A 3 work attitude. The average score of 20 experts is rounded to the nearest whole number. The original scores are shown in Table 2 .
The paired comparison matrix yielded a C.I. value of 0.08, or less than the standard value of 0.1, indicating that the second-level pairwise comparison is consistent. The weights and rankings of each indicator are shown in Table 3 . Table 3 presents that "work performance" in the second level has the highest weight in the human resources performance evaluation of low-carbon logistics enterprises, followed by "work ability" and "work attitude" at respectively 0.69, 0.21, and 0.10. This study shows that "work performance" accounts for the largest proportion of human resources performance evaluation in low-carbon logistics enterprises and has the biggest impact.
(b) Calculation of the third-level indicator weights
The average score of 20 experts is rounded to the nearest whole number. The original scores are shown in Tables 4, 5 and 6. Table 4 Original scores of A1 work ability indicator Low-carbon expertise  1  6  4  Low-carbon professional  skills  1  7 Low-carbon innovation potential 1 Table 5 Original scores of A2 work performance indicator
Evaluation indicators Low carbon expertise Low carbon professional skills
Low-carbon innovation potential
Evaluation indicators Quantity of completed low-carbon tasks
Quality of completed low-carbon tasks
Efficiency of completed low-carbon tasks Quantity of completed low-carbon tasks 1 7 4
Quality of completed low-carbon tasks 1 6
Efficiency of completed low-carbon tasks 1 Table 6 Original scores of A3 work attitude indicator
Evaluation indicators Low-carbon discipline Low-carbon collaboration
Low-carbon enthusiasm Low-carbon discipline 1 3 2 Low-carbon collaboration 1 3
Low-carbon enthusiasm
The second-level evaluation indicator of A 1 work ability is divided into: A 11 low-carbon expertise, A 12 low-carbon professional skills, and A 13 low-carbon innovation potential, with respective weights of 0.19, 0.71, and 0.10. In addition, the paired comparison matrix yielded a C.I. value of 0.08, or less than the standard value of 0.1, indicating that the pairwise comparison is consistent. Please refer to ( Table 7) .
The second-level evaluation indicator of A 2 work performance is divided into: A 21 quantity of completed low-carbon tasks, A 22 quality of completed low-carbon tasks, and A 23 efficiency of completed low-carbon tasks, with respective weights of 0.25, 0.62, and 0.13. In addition, the paired comparison matrix yielded a C.I. value of 0.07, or below the standard value of 0.1, indicating that the pairwise comparison is consistent. Please refer to ( Table 8) .
The second-level evaluation indicator of A 3 work attitude is divided into: A 31 low-carbon discipline, A 32 low-carbon collaboration, and A 33 low-carbon enthusiasm, with respective weights of 0.10, 0.70, and 0.20. In addition, the paired comparison matrix yielded a C.I. value of 0.09, or lower than the standard value of 0.1, indicating that the pairwise comparison is consistent. Please refer to (Table 9 ). (c) Overall weights According to the calculation results of weights of the second and third levels, this study summarizes the total weights and rankings of performance evaluation indicators of human resources at all levels in low-carbon logistics enterprises (Table 10 ).
This study shows that the top five key evaluation indicators affecting human resources performance of low-carbon logistics enterprises are "A 22 quality of completed low-carbon tasks", "A 21 quantity of completed low-carbon tasks", "A 12 low-carbon professional skills", "A 23 efficiency of completed low-carbon tasks", and "A 32 low-carbon collaboration". 
Case discussion
In order to evaluate the performance of low-carbon human resources of logistics Company A, this study additionally invited five senior executives and five professors from A to measure the performances of general employees by using the AHP evaluation indicator method established in this study. A five-point scale is employed to score three evaluation facets and nine indicators. The average score is then calculated, and the weight of each indicator is converted to calculate the actual score. The evaluation results are shown in Table 11 . The overall score of Company A is 3.34 points, indicating relatively poor performance of low-carbon human resources. Through our analysis, we see that the main reason is because "A 2 work efficiency" takes up a high weight, but exhibits poor performance. The original scores of A 21 quantity of completed low-carbon tasks, A 22 quality of completed low-carbon tasks, and A 23 efficiency of completed low-carbon tasks are relatively low, indicating that the company should improve its quantity, quality, and efficiency of low-carbon tasks. In addition, in terms of "A 1 work ability", A 12 low-carbon professional skills and A 13 low-carbon innovation potential are have poor performance. However, A 11 low-carbon expertise in "A 1 work ability", A 31 low-carbon discipline, "A 32 low-carbon collaboration", and "A 33 low-carbon enthusiasm" in "A 3 work attitude" all have excellent performance.
According to the above research results, low-carbon work attitude of employees at Company A in recent years has produced good performance. However, both low-carbon work performance and low-carbon work ability are poor. In this regard, Company A should implement and strengthen these indicators so as to enhance its low-carbon human resources performance.
Conclusions
In line with the requirements of the current era of low-carbon economies, low-carbon logistics can help effectively address severe social energy consumption and global warming in a bid to achieve sustainable development.
This study establishes a human resources performance evaluation system for low-carbon logistics enterprises to measure the low-carbon working ability, work performance, and working attitude of their general staff. In this way, enterprises may understand their development status, improve development plans, and formulate the best human resources management and development decisions, thus positively guiding their future development.
This study adopts the AHP method to reasonably determine an indicator system of performance evaluation and its weight to avoid certain human-caused bias. According to the research results, the low-carbon work attitude of the case company's general employees in recent years has produced good performance. Moreover, both low-carbon work performance and low-carbon work ability are poor. The case company should proactively implement and strengthen these indicators so as to enhance its human resources performance.
This study not only fills the gap in the related literature, but can also be applied to industrial practice. However, researchers are suggested to select more industries and case companies for a broader discussion of the issues involved. In addition, researchers are suggested to use other evaluation methods for analysis and comparison.
